In Iran, considerable research have been already carried out, about the mass production of the different Talaromyces flavus isolates and their efficacy in controlling some important soil borne diseases, in several crops have been also investigated. For the application of these biological products in the fields, the technical science related to their production should be assigned to the producer companies. In this study, according to the specific metabolites, related to these mechanisms, the stabilizers of these metabolites were used in developing bioformulations, containing T. flavus isolates. Based on the previous studies, the effective substrate in terms of the sporulation and the efficacy of T. flavus isolates, was rice bran-peat moss. Results showed that, two T. Flavors bioformulations related to dicycloserine and carboxymethyl cellulose, bioformulation containing carboxymethyl cellulose was more effective, than dicycloserine in controlling above-mentioned pathogenic agents, for treatments related to tomatoes; however, this position was reversely for greenhouse treatments.
INTRODUCTION
Soil-borne diseases, such as Verticillium wilt, Fusarium wilt, Pythium root rot, and seedling damping-off, are common in most crops and greenhouse products, including greenhouse tomato and cucumber, in Iran (Heydari Previous complementary studies have determined the antagonistic mechanisms of many different isolates of T.
Flavus, on some pathogens of the above-mentioned products and their specific metabolites. Using the research done abroad, on the introduction of organic and inorganic stabilizer compounds for metabolites (Yu and Chang, 1987; Cimarelli et al., 2001; Matos et al., 2012) , this study tried to optimize the T. flavus inoculates, to strengthen two important features.
These are sustained (durability before use in the farm) and efficient (the ability to control the disease in the form). By studying the efficiency of T. flavus inoculums, in controlling some important soil-borne pathogens in greenhouse cucumber and tomato products, with the use of different stabilizers in this research, the answer to the following questions became clear:
• To prepare T. flavus inoculum, what is the most effective stabilizer compound, in terms of biological control of Pythium root rot in tomato?
• To prepare T. flavus inoculum, what is the most effective stabilizer compound, in terms of biological control of Pythium root rot in greenhouse cucumber?
• Are effective stabilizers, specific to the above two products, and/or can a common stabilizer for both products to be obtained?
In In Iran, greenhouse and farm studies were conducted using T. Flavus, on the biological control of Verticillium wilt in cotton and potato, Fusarium wilt in tomato, and damping-off of sugar beet seedlings. The results showed that, in addition to reducing the disease index significantly, the fungus also caused a significant increase in earliness and yield (Naraghi et al., 2014a and b; Farhang Niya et al., 2015) . Also, the results of the greenhouse experiment, on the biological control of Verticillium wilt of greenhouse potato, tomato, and cucumber, due to V. albo-atrum by the different isolates of T. flavus showed that, the isolates were significantly effective in reducing the disease index and increasing growth traits Varamin cucumber greenhouse soil).
Prepare the T. Flavus Bio formulations
To prepare the applied bio formulations of the relevant isolates (TF-To-V-24 and TF-Cu-V-60), the modified method of Naraghi et al. (2010c) was used. So, rice bran was soaked in water at 30-35°C, for 24 hours. Then, it was spread on a large filter paper and dried. In the next stage, 200g rice bran and 50g peat soil were washed and sterilized in cellophane bags, in the autoclave (1 atmosphere pressure, 120°C temperature for 15 minutes). In the next stage, a suspension containing 20ml sterile distilled water and four 1cm pieces of 10-day medium of the relevant isolate were poured into cellophane bags, to prepare the bioformulation for each isolate. Then, the stabilizer compounds, including amino phenol, D-cycloserine, magnesium sulphate, carboxymethyl cellulose, and sodium nitrate, were added according to the treatment, based on the addition of supplements to the substrates (10ml solution supplement of 20g per litre to 250g per substrate). For the isolates' growth, the cellophane bags were put in the incubator for a month and a half to two months at 30°C. If the content had to be dried during this period, 20ml distilled water was added to create moisture. Then, the content of each cellophane bag was put on filter paper to dry. It was then added to soil as bio formulation used in the greenhouse.
The bio formulation was added to the soil according to the 2×10⁷ spore-per-gram rule. The inoculum was determined based on the treatment and its amount was calculated by the number of spores per gram by the haemocytometer (Aziz et al., 1997) .
Prepare the Treatments Derived from Pathogenic Isolates to be Used in a Greenhouse

Prepare Pathogenic Isolates
At this stage, for Pythium aphanidermatum, the isolate existing in Varamin Research Laboratory was used. This isolate (PA-Cu-PV-1) was taken from the root of cucumber in Varamin. In this study, it was used to prepare the pathogenic inoculum of P. aphanidermatum to treat greenhouse tomato and cucumber.
Prepare and Inoculate the Pathogenic Inoculum
To prepare the inoculum of P. aphanidermatum (PA-Cu-PV-1) isolate, the isolate was cultured in 9cm-diameter Petri dishes containing Corn Meal Agar (CMA) medium. After 24 hours, each dish row with the agar medium was used as an inoculum (Brantner and Windels, 1998; Salas et al., 2003) . For the inoculation, the soil around the root was removed, the isolate cultured in the medium in 9cm Petri dishes was put beside the root with a sterile scalpel, the pot soil was put on it, and it was irrigated immediately. control. The final assessment of each experiment was conducted based on a relevant disease index. Also, the data were statistically analyzed using Duncan's multiple range test and the mean classification.
The time and method of assessing the disease were as follows:
The disease was assessed four weeks after inoculation by determining the percentage of the disease intensity on a 
Separating Pathogenic Fungal Factors from Infected Plant Tissues
First, the infected seedling crown and root were washed under tap water for a few minutes. In the next stage, they were disinfected with a solution of commercial bleach (containing 5% sodium hypochlorite) for 10 to 60 seconds. They were then washed thrice in three separate dishes with sterile distilled water and dried on sterilized filter paper and/or sterilized cotton soaked in 95% ethanol by touching the infected area. Then, using a tissue scalpel with patches, they were cut into pieces. The pieces were selected from the healthy and infected tissue boundary and transferred to Petri dishes contain water-agar (WA) medium. The Petri dishes were kept in an incubator at 22-25°C. After being observed for fungal colonies from 12 to 48 hours, each of them was transferred to a PDA medium for identification and subsequent studies. 
RESULTS
The Required Amount of the Bioformulation of T. Flavus to be Used in Pot Soil
The amount of T. flavus bioformulation (TF-To-V-24 isolate for greenhouse tomato and TF-Cu-V-60 isolate for The required amount of pathogenic inoculum of P. Aphanidermatum, to be used in a pot containing 3kg soil was determined based on the 10-day cultured P. aphanidermatum using a 9cm-diameter Petri dish (listed in the methodology).
Thus, 10-day cultured isolates of PA-Cu-P-V-1 using a 9cm-diameter Petri dish was used in each pot of greenhouse tomato and cucumber.
Assessing the Antagonistic Ability of the Treatments Affected By T. Flavus on Pythium Root Rot in Greenhouse Tomato and Cucumber
Tomato Pythium Root Rot
The effect of T. flavus bioformulations containing various stabilizers on tomato Pythium root rot was significant at 1% level. The mean comparison results of the various treatments in terms of the disease severity percent showed that all the means were in four statistical groups. All treatments, except for the one containing amino phenol, showed a significant reduction in the disease intensity percentage compared with the infected control. Among these treatments, the lowest disease severity percent was calculated in the treatment containing the sodium nitrate stabilizer. On the other hand, among other treatments with the stabilizers of D-cycloserine, magnesium sulphate, and carboxymethyl cellulose, no statistically significant difference was observed in terms of the disease severity percent at the 1 % level (Table 1 ) 
Greenhouse Cucumber Pythium Root Rot
The effect of T. flavus bioformulations containing various stabilizers on greenhouse cucumber Pythium root rot was significant at 1% level. The mean comparison results in various treatments, in terms of the disease severity percent showed that all the means were in four statistical groups. All treatments, except for the one containing amino phenol and magnesium sulphate, showed a significant reduction in the disease intensity compared with the infected control. Among these treatments, the lowest disease severity percent was calculated in the treatment containing sodium nitrate stabilizer.
Also, among two other treatments related to stabilizers of D-cycloserine and carboxymethyl cellulose, no statistically significant difference was observed in terms of the disease severity percent at the 1 % level (Table 2) . Separate fungal pathogens were identified from infected greenhouse tomato and cucumber plants.
In this stage, P. aphanidermatum (PA-Cu-P-V_1) was separated and identified from infected plants.
DISCUSSIONS AND CONCLUSIONS
The results of this study showed that, the use of Hadar and Katan, 1989). However, research also showed that each of the above-mentioned chemicals alone and at certain concentrations inhibited the factors' growth (Veverka et al., 2007) . In the present study, the results showed that the T. flavus bioformulations containing sodium nitrate was effective in controlling the tested soil-borne fungal diseases (tomato and greenhouse cucumber Pythium root rot). Thus, according to the above explanations, it was not unexpected.
On the other hand, an osmotic stabilizer such as sodium nitrate was reported to be a stabilizing compound for the enzyme chitinase (Gavanji et al., 2013; Patil and Jadhav, 2015) . Therefore, such a compound could play a major role in keeping the metabolite related to the mechanism of T. flavus micro-parasitism, which is also chitinase (Inbar and Chet, 1995). So, T. flavus bioformulations treated with the above-mentioned metabolite have also shown optimal efficiency in controlling the diseases studied. In the present study, T. flavus isolates related to each plant (tomato or greenhouse cucumber) were used for same plant. Therefore, according to the above-mentioned information, it can be concluded that due to the presence of more sugar compounds in the rhizosphere of tomato than that of cucumber, the enzyme glucose oxidase in the isolate related to tomato was more active, and available sugar compounds, such as carboxymethyl-cellulose, were used. On the other hand, both D- 
